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Col. 4-5 

.Said objective is accomplished .^a-s.: -.•f ollows : in a " prior-art 
geared-rotor mechanism of a screw-type hydraulic machine, which 
mechanism comprises: 

a stator having inner screw-type gears made of a resilient- 
elastic material, for example - made of rubber, 

a rotor having outer screw-type gears whose number being by 
one less than that of the stator' s gears; 

leads of the rotor's and stator' s screw-type gears being 
proportional to their numbers of gears; 

the rotor axis being offset with respect to the stator 
axis by the eccentricity value, which value is half of the gears' 
radial height; and 

the end-face profile of stator gears being implemented as the 
envelope of the initial outline of the cycloidal rack defined by 
equidistance of a shortened cycloid having equidistance radius Rci, 

according to the invention 

profile of the rotor's gears in the end- face section is 
implemented as the envelope of the other initial outline of the 
cycliodal rack defined by equidistance of the shortened cycloid 
described by the following expressions: 

Xp2 = Tif/ - Esin^ + RczCOSOTp, 

Yp2 = -r + Eoostf/ + Rc2Sinap, 

oc^2 = arctg((r - Ecosv' ) / (Esiny/' ) , 

where Xp2 , Yp2 are coordinates of the rotor rack profile; 
r .is radius of the revolving circumference; 

•E is ■ radius of the generating circumference, being .equal to 
the eccentricity value; 

Rc2 is radius of the rotor rack equidistance; 
y/ is the current angular parameter of cycloid; 



Qfp is the rack's profile angle, 

and radius Rcz of the rotor rack equidistance is greater than 
radius Rci of the stator rack equidistance. 

Implementation of the rotor gears' profile in the end-face 
• section:-as the ; en^Felbpe . of the • initial" outline of" the'" cycloidal ' 
rack having a greater radius Rc2 of equidistance than radius Rci of 
the stator' s cycliodal rack equidistance allows to provide an 
increased radius of the rotor gear projection and obtain the in- 
mesh lateral tightness - for the purpose to improve sealing' of the 
working chambers of a screw-type hydraulic machine in the pitch 
point zone, where the cavities are divided into the high-pressure 
cavities and low-pressure cavities, and to improve the energy 
characteristics this geared-rotor mechanism. 

A geared-rotor mechanism, of a screw-type downhole hydraulic 
machine (Figs. 1 and 2)- comprises stator 1 having inner screw-type 
gears 2, rotor 3 having, outer screw-type gears 4 whose number is by 
one less than that of the inner screw-type gears 2 of stator 1. 
Inner screw-type gears 2 of stator 1 are made of a resilient- 
elastic material, for example - made of • the rubber cured onto the 
internal surface of stator 2. Axis O, - 0, of stator 1 is displaced 
in respect of axis 0^ - O2 of rotor 3 by eccentricity value E being 
half of radial height h of gears 2 and 4 . The working centrode 
(initial circumference) of stator 1 having radius, a = EZi is 
tangent to the working centrode (initial circumference) of rotor 3 
having radius b = EZ^ in. pitch point P (Fig. 2) . Leads of helical 
lines Ti and T2 of gears 2 ind 4 of, respectively, stator 1 and 
rotor 3 are proportional to their number of gears Zi and Z2 (Fig 
1). 



CLAIMS 



1. A geared-rotor mechanism of a screw-type hydraulic machine., 
which mechanism comprises: 



a stator having inner screw-type gears made of a resilient- 
elastic material, for example - made of rubber, 

a rotor having outer screw-type gears whose number being by 
one less than that of the stator' s gears; 
T .•• r. • . • • leads- of the rotor's and_stator's screw- type, gears "being- 
proportional to their numbers of gears; 

the- rotor axis being offset with respect to the stator 
axis by the eccentricity value, which value is half of the gears' 
radial height; and 

the end-face profile of stator gears being implemented as the 
envelope of the initial outline of the cycloidal rack defined by 
equidistance of a shortened cycloid having equidistance radius Rci, 
characterized in that 

profile of the rotor's gears in the end- face section is 
implemented as the envelope of the other initial outline of the 
cycliodai rack defined by equidistance of the shortened cycloid 
described by the following expressions:. 

Xp2 = nxf/ - Esinv^ + Rc2COS£ifp, 

Yp2 = -r + Ecos^ + RcasindTp, 

ap2 = arctg((r - Ecos ) / (Esin^^ ) , 

where Xp2 / Yp2 are coordinates of the rotor rack profile; 
r is radius of the revolving circumference; 

E is radius of the generating circumference, being equal to 
the eccentricity value; 

Rc2 is radius of the rotor rack equidistance; 

X}/ is the current angular parameter of cycloid; 
ap is the rack's profile angle, 

and radius. Rc2 of the rotor rack equidistance is greater than, 
radius Rci of the stator rack ec5uidistance , • 
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(54) TEPOTOPHblfi MEXAHH3M BMHTOBOM SABOMHOM rMflPOMAUJMHbl (BAPMAHTbl) 
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(57) Pect^epaT: 

M3o6peTeHMe othocmtca k o6/iiacTM 

CTpOMTe/lbCTBa CKBa>KV1H, B MaCTHOCTM K 
repOTOpHbIM MexaHMSMaM SMHTOBblX 3a60MHblX 

ABMraTenefi a^^ 6ypeHkifl HecfsT^Hbix m raaoBbix 
CKBa)KkiH. CyLL(HocTb M3o6peTeHiifl: repoTopHbiM 
MexaHM3M BMHTOBoP) za6oi^mi^ mApoMauiMHbi 

COAep>KMT CTaTOp C BHyTpeHHMMM BMHTOBbIMM 
3y6bHMM M pOTpp C Hapy>KHblMM BliHTOBblMH 

3y6bnMii, Hi^cno KOTopbix Ha efxviHviuy Menbuje 
HMcna BHyrpeHHMX BMHTosbix 3y6beB craTOpa. 
npocfjunb 3y6beB craTopa b TopMeBOM ceneHMM 
BbinonneH KaK orM6aioLi(an ncxoAHoro Konrypa 
L^MKJioMAanbHOM pe^^KM CTaropa, oHopHeHHof). 

3KBI4A11CTaHTOfl ' yKOpOHeHHOM 14MKnOMAbl, a 

npo4}Mnb 3y6beB poTopa Bbino/ineH KaK 
om6aKJU4an APyroro McxoAHoro KOHTypa 



qnKnoMAanbHOM pei^KM poTopa, o^epMeHHofi 

3KBMAMCTaHTOM yKOpOMeHHOM L^UKJIOMAbl HO 

onpeAeneHHbiM MaTeMaTi/mecKMM Bbipa>KeHiinM. 
Ho ApyroMy BapnaHTy BbinojiHeHn^i npoct^MJib 
3y6beB poTdpa b TopqeBOM ceneHMM OMepneH 
conpn)KeHHbiMM AyraMH OKpy>KHOCTeM, npuHeM 
npocf^Mnb BbicrynoB m BnaA^H 3y6beB poTopa 
owepneH AyraMM paA^ycoB, vi3 KOTopbix OAHa 
39AaeTc$i, a npo4>HJib snaAi^Hbi 3y6a poTopa 
oHepneH Ayrok), paAnyc KOTopoH 
paccMMTbiBaeTcn , no npnaeAeHHOMy 
MareMaTimecKOMy Bbipa)KeHMK)^ l43o6peTeHiie 
o6ecneHMBaeT ynymueHMe sHepreTMHecKHX 
XapaKTepMCTHK, noBbiLueHMe mshococtomkoctm m 
AonroBeMHocTM repoTOpHoro MexaHMSMa 
BUHTOBOM 3a60MH0M ruAPOMaujMHbi. 2 C. H 2 3.n. 
(]>J1bl, 6 MJl. 
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(54) GEROTOR MECHANISM OF SCREW FACE HYDRAULIC MACHINE 

(57) Abstract: 

FIELD: construction of holes. SUBSTANCE: 
invention specifically refers to gerotor 
mechanisms of screw face hydraulic machines 
drilling oil and gas wells. Gerotor 
mechanism includes stator with internal 
helical teeth and rotor with extemal 
helical teeth whose number is less by one 
than that of internal helical teeth of 
stator. Profile of teeth of stator in face 
section is made as envelope of starting 
contour of cycloidal rack of stator outlined 
by equidistant shortened cycloid and profile 
of teeth of rotor looks like envelope of 
another starting contour of cycloidal rack 
of rotor outlined by equidistant shortened 
cycloid by certain mathematical expressions. . 
According to another version of 
implementation profile of teeth of rotor in 
face section is outlined by conjugate arcs 
of circles. Profiles of spaces and 
protrusions of teeth of rotor are outlined 
by arcs of radii of which one is specified 
and profile of space of tooth of rotor is 
outlined by arc which radius is computed by 
presented mathematical expression. EFFECT: 
improved energy characteristics, increased 
wear resistance and prolonged service life 
of gerotor mechanism . bf screw face hydraulic 
machine. 4 cl, 6 dwg 
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M3o6peTeHMe othocmtc« k rexHiiKe 
cTpoMTenbCTBa CKBa>KMH. a HWeHHO - K 
repoTopHbiM MexaHMSMaM bmhtobbix 3a6oiiHbix 
flBuraTenew Ann 6ypeHMfl Hecf)T«Hbix m raaoBbix 

CKBa>KliH» M MO>KeT 6blTb l^CnOJ1b30BaHO B 
BMHTOBblX HaCOCaX flJlfl flo6bHM He4)TM M 

nepeKaMMBaHun ytwmKocreih, a raioKe b BMHTOBbix 
ruAPOMOTopax o6mero HasHaMeHwn. 

HaeecTeH repoTopHbiCi MexaHMSM 
BHyjpeHHero saqen/ieHMfl (naTeHT CCCP N 
671463, ony6ji. 07.09.93 r. , Eton. N 33 - 
36), McnojibsyeMbiCi b BUHTosbix 3a6oMHbix 
flBMraTenflx. yKaaaHHbiPi repoTopHbiM MexaHMSM 

COAep>KMT pOTOp C Hapy>KHblMM BMHTOBblMM 
3y6b«MM M CTBTOp C BHyTpeHHMMM BMHTOBblMM 

3y6bnMM. Ocb poTopa cMeu^eHa OTHocMTenbHO 
ocM CTaTopa Ha aejiMMUHy aKcqeHTpMCMTera. 
PasHnqa b Mucnax 3y6beB craiopa m poTopa 
paBHa BAMHMqe, a Bbicoia syCbea pasHa 
YABoeHHOMy axcMeHTpMCMTeTy. npoc|DM/iM 3y6beB 
poTopa M craTopa b topmbbom ceMeHMM, 
nepneHAMKynnpHOM ocm MexaHnsMa, BbinojiHenbi 
B BMAe orM6aioLi{iix o6LAero vicxoahofo KOHTypa, 
KOTopbii^ npeAcraBJifleT co6om aKBHAMCTaHxy 
yKopoMGHHOM MMKHOViAb!. 3to nosBOJisieT 
ynpocTMTb MsroTOBJieHMe repoTOpHoro 
MexaHMSMa, TaK kbk poTopbi m craTopbi c 
pasHbiMM HMcnaMM 3y6beB o6pa3yioTcn o6iaiim 

MCXOAHblM KOHTypOM, M MX MSrOTOBJieHMe 

ocyu4ecTBfiflK)T OAHof) 4)pe3of^. 

HeAOcraTKOM MSBecTHoro repoTopHoro 
MexaHMSMa nanJieTCfl to, mto oh mmbbt 
orpaHMHeHHyio ae/iMMMny cMei^eHMM McxoAHoro 
KOHTypa peMKM, mto He nosBonneT ocymecTBnfiTb 
KoppempoaaHMe pasMepa MexaHM3Ma 

(M3MeHeHMe AHQMBTPOB CTBTOpa M pOTOpa), HTO 

orpaHMMMBasT TexHMMecKwe (sHepreTMMecKMe) 
xapaKtepMCTMKM MexaHMSMa. 

yKa3aHHblM HBAOCTaTOK HaCTMHHO yCTpaHBH B 

repoTopHOM MexaHM3Me bmhtobom 3a6oMHOM 
rMApoMauJMHbi (cm. HayHHO-TexHMMecKMM JKypnan 

"CTpOMieJlbCTBO He4)T51HblX M raSOBblX CKBa^KMH 

Ha cyme m hb Mope", M., BHMHOSHr, N 3-4 
1997 r, CTp. 41, PMC. 2 M 3). 

fepOTOpHblM MeXaHM3M BMHTOBOM 3a60MHOM 
rMAPOMaUJMHbl COflep>KMT CTaTOp G BHyTpeHHMMM 
BMHTOBblMM 3y6b5lMM, BbinonHBHHblMM M3 

ynpyroanacTMMHoro MSTepMajia, nanpMMep m3 
pe3MHbl, MOTannMHeCKMM poTop c Hapy>KHbiMM 
BMHTOBblMM 3y6bflMM, MMCJIO KOTOpblX Ha eflMHMl4y 

MeHblue HMcna 3y6beB cTaTopa. BMHTOBbie aySbfl 
CTaTopa M poTOpa naxoA^JTCfl b nenpepbisHOM 

KOHTaKTe Me>KAy C060M. XoAbI BMHTOBblX HMHMM 

CTBTopa M poTopa nponopMMOHanbHbi mx MMcnaM 
3y6beB. Ocb poTopa cMeu^eHa OTHOCMTenbHO ocm 
CTBTopa Ha BGJiMHMHy aKCL^eHTpMCMTeTa, paBHyio 
nonoBMHe paAManbHOM BbicoTU 3y6beB. 

npocfjMjiM 3y6beB ctaTopa m poTopa b 
TopMBBOM ceneHMH BbinojiHeHbi KaK omSaiou^iie 
o6ii4ero MCxoAHoro KOHTypa MMKnoMAanbHovi 
peMKM, onepMeHHot^ sKBMAMCTaHToC^ yKoponeHHof^ 
qMioiOMAbi. npM 3TOM RpocfJMnb 3y6a cTaTopa 
oSpasyeTCfl npM o6KaTbiBaHMM 
MHCTpyweHTanbHoii npflwoM pefiicM no cTanoMHOM 
HananbHOM OKpy)KHOCTM crraTopa, paAwyc 

KOTOpOM paBGH Fwl ^ rZ-j, 

FAe r - paAMyc KaTnmeMCFi OKpy>KHocTM npM 

06pa30BaHMM yKOpOMeHHOM ^MKHOMAbi; 

Zi - MMcno 3y6beB cTaTojDa, 
CO CMemeHMOM peMKM Ha BejiMHMHy Ah-j. 
npocfDMnb 3y6a poTopa o6pa3yeTC5i npM 

06KaTb!BaHMM MHCTpyMeHTaJlbHOM HpflMOM TOM >Ke 

pePiKM no cTanoMHOM HanajibHOM oKpy>KHocTM 
poTopa, paAMyc KOTopoM paaen r^z ~ rZ2i 
TAe 7,2 - MMCJio 3y6beB poTopa, 
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CO CMeLAeHMBM pBMKM KB 

senMHMHy Ah2= Ahi-A(j/2. 

TA© Ad - AMaMeTpanbHbiM hbx^v MexaHMSMa. 

3to no3BonneT ysenMHMTb Hapy>KHbiM 
AMBMBTp poTOpa Anfl co3AaHMn HBTwra no 
pe3MHe c qenbio yMenbLueHMH yTBMBK pa6oMeM 
>KMAKocTM M cosAaHMfl 3anaca na mshoc b 
pa6oHMX opranax (cTaTope m poTope) 
MexaHMSMa, a TaK>Ke nosBonneT ocyiJ4ecTBnyiTb 
KopperMpoBaHMB <lx)pMbi 3y6beB poTopa m 

CTBTOpa. 

OAHaKo, KBK noKasana npaKTMKa, cyMMapHbiM 
AMaMBTpanbHbiM HaTflr repoTopHoro 
MexaHMSMa a^ pacnpeAenneTCfl no 3y6bJiM 
•,CTaTopa HepaBHOMepHO. B BbinyKno-BbinyKnoM 
KOHTaKTe' BbicTyna 3y6a poropa c BbicTyhoM 
anacTMHHoro 3y6a CTaTopa npMBSAeHHbiM paAMyc 
KpMBMSHbi npoct^MneM snaMMTenbHo Menbiue, mbm 
B BbinyKno-BomyTOM KOHTaiae BbicTyna 3y6a 
poTopa CO BnaAMHOM 3y6a cTBTopa, b 
pesynbTBTe nero Aecf3opMai4Mfl BbicTyna 3y6a 
CTBTopa snaMMienbHO 6onbLue, hbm 
AecfjopMaqMn ero BnaAMHbi. 3to osnanaeT, mto 
npoMCXOAMT cMemeHMe ocm poTopa 
OTHOCMTenbHO pacMBTHoro nonOKBHMJI B CTOpOHy 
yMeHbiueHMfl Me>KoceBoro paccT05iHMfl 
MexaHMSMa (sKCL^eHTpMCMTBTa poTopa). B 
peaynbTBTe sToro HapyuuaeTcn pacMeTnan 
KMHBMaTMKa repoTopHOfo MexaHMSMa. 
yBenMMMBaeTcn mshoc no aepiuMHaM syCbea 
pOTopa M CTaTopa, rAe, noMMMo noBbiiueHHbix 
KOHTaKTHbix HappysoK OT HBTHra, MMeeT MeCTO 
HaM6onbiuan CKopocTb CKOJib>KeHMfl b cbasm c 

MBKCMManbHOM yAanSHHOCTblO STOJi SOHbl 

saqenneHMn ot MmoBeHHoro ueHTpa spameHMfl 
poTopa (oT nonK>ca sauenneHun). 

KpoMe Toro, yMenbiueHMe naTflra b 30He 
nonioca saMenneHMn repoTopnoro MexaHMSMa 

npMBOAMT K yaeHMMGHMK) O&bBMHblX yTGMBK 
)KMAKOCTM B 3TOM SOHB M K COOTBeTCTByiOlAeMy 

CHMmeHMK) SHepreTMMecKMX xapaKTepMCTMK 

BMHTOBOfi mAPOMaillMHbl. 

L4enbK) HacTOfliAero M3o6peTeHMfl nsnsieTCfl 
ycTpaneHMB yKasaHHbix HeAocraTKOB MsaecTHoro 
repoTopHoro MexaHMSMa bmhtoboC^ 3a6oMHO(i 
rMApoMauuMHbi, yhyMLueHMe ero SHepreTMMecKMX 
xapaKTepMCTMK, noBbiiueHMe mshococtomkoctm m 
AonroBeMHOCTM 3a cmbt ynyMLueHMfl ynnoTHSHMB 
no KOHTaKTHbiM nMHMjRM B 30He Honioca 
3aL4enneHMfl m yMBHbUJeHMfl KOHTaKTHWX 
HarpysoK b sohb MaKCMManbHbix CKopocTeM 

CKOnb>KeHMa. 

riocTaBJieHHa^ saAaMa pemaeTcn tbm, mto b 
MssecTHOM repoTopHOM MexaHM3Me bmhtobom 
3a6oMHOM rMApoMauJMHbi, coAep>Kau4eM CTaTop c 

BHyTpeHHMMM BMHTOBblMM 3y6b?1MM, 

BbinonHeHHbiMM ms ynpyroanacTMMHoro 
MaTepMana, nanpMMep ms pesMHbi, poTop c 

Hapy>KHblMM BMHTOBblMM 3y6b51MM, MMCHO 

KOTopbix Ha BAMHMMy MeHbLue MMcna sy6beB 

CTBTOpa, npMMBM XOAbI BMHTOBblX nMHMM CTBTOpa 

M poTopa nponopMMonanbHbi mx MMcnaM 3y6beB, 

OCb pOTOpa CMBLLieHa OTHOCMTenbHO OCM cTaTopa 

Ha BenMMMHy aKcqeHTpMCMjeTa, paanyio 
nonoBMHe paAManbHof^ BbicoTbi 3y6beB. npocjDMnb 
3y6beB cTBTOpa b TopqeBOM ceMeHMM Bbinonnen 
KaK orM6aioinafl mcxoahopo KOHTypa 
i^MKnoMAanbHOM peiiKM, OMepMeHHoJ^ 

SKBMAMCTBHTOM yKOpOMeHHOM L^MKnOMAbl C 

pBAMycoM 3KBMAMCTaHTbi Rci, comacHo 
Mso6peTeHMio, npoct)Mnb 3y6beB poTopa b 
TopqeBOM ceMeHMM BbinonneH kbk orM6aK>u\afl 
Apyroro MCXOAHoro KOHTypa qMKnoMAanbHOM 
pei^KM, OMepMeHHOM aKSMAMCTaHToi^ yKopoMeHHoCi 
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L^MKJIOHAbl, ORMCaHHOM Bbipa>KeHMnMM 

Xp2= rvj/-Esin\|/+Rc2^Sapi 
Yp2= -r+Ecosv|/+Rc2sinap. 
ap= arctg((r-Ecosv|/)/Esinvi/), 
rfle Xp2, Yp2 - KoopAHHaTbi npoct^MJi;! pej^toi 
poTopa; 

r - pa^nyc KaTflmeMcn OKpy>KHOCTM; 

E - paAviyc o6pa3yK)Li^eM oKpy>KHOCTM, 
paBHbiCi eejiMMMHe aKcqeHTpHcureTa; 

Rc2 " paj[inyc aKBMAvtcTaHTbi pePiKu poropa; 

v(/ - TeKyu^HM yrnoBOM napaMerp i4HKnonflbi; 

ttp - npocJjMJibHbiti yroji peC^KH, 

a pgflnyc aKBiiflncTaHTbi Rc2 peCiKw poropa 
Bbino/iHeH 6pnbuje paflMyca aKBMflMCTaHTbi 

^ ci peMKM cTaTopa. 

BbinoriHeHMe npo4)Mnfl 3y6beB poTopa b 
TopMeBOM ceMeHMM KaK oni6atOLi^eM APyroro 
licxoAHoro KOHTypa i4MKnoMAanbHOM pevim c 
yeenviHeHHbiM papyiycohA aKBHAMcraHTbi Rc2 no 

CpaBHeHMK) C paA^yCOM aKSIIAMCTaHTbl 

qkiKJioMAajibHOM pePim craTopa Rqi nosBonneT 
o6ecneMMTb yBenMHeHne paAwyca BbiCTyna 3y6a 
poTopa M nonyHHTb b saqenneHviii 6oKOBOki 
HaTJir, 3a CHex KOToporo ynymuaeTCfi 
ynnoTHeHMe pa6oHiix lOMep bmhtobo^i 
mAPOMaujuHbi b soHe nontoca aat^enneHMfi,' rme 
npOMcxoAMT pasAeneHiie nonocjef^ BbicoKoro m 
HM3Koro AaBJieHMfl, noBbiiuaioTCfl 
sHepreTHMecKne xapaKrepucTHKH repoTopHoro 
_MexaHH3Ma. 

flpyruM OTJiMMkieM repoTopHoro MexaHnais/ia 

JIBnaeTCW TO, HTO paAHyC SKBHAHCTaHTbl peMKM 
pOTOpa Rc2 ^ paAHyC SKBHAHCTaHTbl peMKM 

cTaTopa Rci cBflsaHbi cooTHOujeHi/ieM: 

Rc2-Rci =(0.1 -0,5)E. 

ripki BbinojiHeHiiM yKasaHHoro cooTHOUjeHki5i 
o6ecneHMBaeTCfl nonyneHne 6oKOBoro Haxfira b 
onTMMajibHbDC npeAejiax. 

ripM Rc2 - Rci < 0.1^ actxJaeiCT yBennHeHMJi 
6oKOBoro HaTflra He3HaMMTeneH; ec/iM R C2 - 
R C1 ^ 0,5E, TO 6oKOBoCi HaTnr cTaHOBMTcq 

MpeSMepHblM, MTO npMBOAUT K CHM>KeHMKD 

3HepreTHHecKMX xapaKTepucTHK repoTopHoro 
MexaHM3Ma b pesynbTaTe yBexiMMeHUfj 
MexaHMMecKMX noTepb npn Aec^opM^pOBaHiin 
. anacTMHHbix syGbes CTaropa. 

nocTasneHHafl saAana peiuaeTCfl TaioKe reM 

BapkiaHTOM, npM KOTOpOM B MSeeCTHOM 

repoTopHOM MexaHMSMe bmhtobom 3a6oMHofi 
rMAPOMaLUMHbi. coAep>KaL^eM cTaTop c 

BHyrpeHHlilVIM SMHTOBblMM 3y6bnMM, 

BbinonHeHHbiMM ii3 ynpyroanacTMMHoro 
Maxepnana, HanpMwep m3 pe3MHbi, poTop c 

Hapy>KHbIMli BklHTOBbtMM 3y6bflMM, MMCflO 

KOTopbix Ha eAi^HHL^y MeHbLue MMCJia 3y6beB 
CTaTopa, npiiMeM xoAbi BMHTOBbix jimhmm craTopa 
M poTopa nponopL4M0HanbHbi lix MMcnaM 3y6beB, 
ocb poTopa CMeiAeHa oTHOCMrenbHo ocm CTaropa 
Ha BenMHMHy sKcqeHTpticiiTeTa, paBHyio 
noTioBMHe paAi^anbHOM Bbicorbi 3y6beB, npotpvmh 
3y6beB CTaropa b ropi^eeoM ceneHvibi BbinonneH 
- KaK orM6aK)U4a« mcxoahofo KOHrypa 
i^MKnonAaribHOM pet^KM, oMepneHHOM 

aKBMAHCraHTOM yKOpOMeHHOM l^MKnOMAbl c 

paAMycoM aKBHAMcraHTbi Rei, comacHo 
M3o6peTeHHK3, npocjDHHb 3y6beB poropa b 
TopqeBOM ceMeHMM oMepneh conp«>KeHHbrMM 
AyraMU OKpy>KHOCTeti, npocj^nnb Bbicryna 3y6a 
poropa oMepneH AyroM paAHyca Rb, a npo4)Mnb 
BnaAi^Hbi 3y6a poropa onepHeH AyroM paAi^yca 
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PAe Dp - Hapy>KHbiM Ai^aMerp poropa no 
BbicrynaM 3y6beB, 

npHMeu paAi^yc Bbicryna 3y6a poropa 

BbinonneH 6onbUje paAwyca aKBMAMcraHTbi 
peMKM craropa Rci. 

BbinonneHne npocjsvinn 3y6beB poropa b 
ropqeaoM ceneHnn oHepneHHbiM conpfl>KeHHbiMM 
AyrawM OKpyjKHOcrew, npuneM npoc|Dnnb Bbicryna 
3y6a poropa OHepneH AyroM paAnyca Rb, 
npoct^MJib BnaAi^Hbi 3y6a poropa onepMeH Ayrof^ 
paAnyca Ry, a paAnyc Rb BbinonHen 6onbiUMM no 

, CpaBHeHMK) C paAViyCOM^ . _3KBMAMCTaHXbl 

qMKnoMAa^bHOM peMKM craropa Rci, no3Bon«er 
o6ecneHvirb yBennHenne paAwyca Bbicryna 3y6a 
poropa M nonyMMTb b saqenneHnn 6okobom 
Har5ir, 3a cMer Koroporo ynyMiuaercn 
ynnorHGHne pa6omix KaMep bmhtobom 
rviAPOMaLUMHbi B 30He nonjoca aai^enneHun, pa© 
npoHcxoAur pasAenenne nonocrew BbicoKoro m 
HMSKoro AaBfieHMn, noBbiLuaiOTCJi 
sHeprernMecKMe xapaKTepucrnKM reporopHoro 
MexaHkiSMa. 

KpoMe roro, BbinonHeHne npocjDMnfl anaAHHbi 
3y6a. poropa oMepMeHHbiM AyroM paAMyca 

^ V fiosBonfler yseriMmirb 6okobom narnr m b 
roii cf^ase aai^enneHkin, KorAa Bbicryn 3y6a 
craropa KonraiaMpyer co anaAMHow 3y6a 
poropa, MTO cnoco6cTByer AononHnre/ibHOMy 
ynnoTHeHMK) pa6oHvix KaMep reporopHoro 
MexaHkisMa. 

Eine OAHMM ornnMneM reporopHoro 
MexaHM3Ma flsnnercH ro, hto paAnyc Bbicryna 
3y6a poropa Rb m paAnyc aKBHAMcraHTbi 
pePiKM Rci craropa ceflsaHbi coorHomeHMeM 

Rb-Rci =(0.1 -0,5)E. 

npM BbinonHeHMki yKasaHHoro cooTHOLueHMn 
o6ecneHkiBaercn nonyneHne 6oKOBoro narflra b 
onrHManbHbix npeAe/iax. 

Hpn Rb - Rci < 0,1E acfjcjDeKT yBenMMeHnq 
6oKOBoro Harfira HesHaHMreneH; ecnn R b - 
R ci > 0,5E, to 60KOBOM Harfir craHOBMrcfi 

MpeSMepHbIM, MTO npHBOAUr K CHM>KeHMIO 

aHeprernMecKMX xapaKrepucruK reporopnoro 
MexaHM3Ma b pesynbrare yBeriMHeHMfl 
MexaHMHecKnx norepb npn Ae'4>0P'^^POBaHi4ki 
anacTMMHbix 3y6beB CTaropa. 

Ha cjDnr. 1 noKa3aH 06U4MM bha reporopnoro 
MexaHM3Ma bmhtobom 3a6oiiHOM ruApoMamnHbi b 
npoAonbHOM paspese; 

Ha (t)Mr 2 npuBeAeno nonepeMHoe ceneHne 
reporopnoro MexaHnsMa no nnHMn A-A; 

Ha c|5Mr. 3 noKa3aHo o6pa30BaHne npocjDMnfl 
craropa reporopnoro wiexaHMSMa or McxoAHoro 
KOHTypa MMKHOkiAa/ibHOH pefiKM c paA^ycoM 
aKBMAHcraHTbi Rci; 

Ha 4)iir. 4 noKaaano o6pa30BaHvie npoct^Mnn 
poropa reporopnoro MexaHM3Ma or HCXOAHoro 
KOHrypia qiiKnoMAanbHoi^ pe^KM c paAnycoM 
aKBMAMcraHTbi Rc2; 

na c|3Mr. 5 noKa3aHa qacrb nonepeHHoro 
ceneHMfl reporopnoro MexanM3Ma no nMHViM A-A 
B yBennMeHHOM MaciiJTa6e; 

na 4)Mr. 6 noKa3aH Bapnanr poropa 
reporopnoro MexannsMa bmhtobom 

rviApoMaLUMHbi, npoctDMnb 3y6beB Koroporo 
oGpaaoBan AyraMn OKpy>KHocTM. 

fepOropHblM MeXaHM3M bmhtobom 3a60MH0M 

rMApoMaujMHbi (ct)Mr. 1, 2) coAepxMT crarop 1 c 

BHyrpeHHMMM BMHTOBbIMM 3y6bnMM 2, pOTOp 3 C 
Hapy>KHblMM BMHTOBbIMM 3y6b«MM 4, MMCnO 
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KOTopbOC Ha eAUHMLty wieHbiue Hwcna BHyrpeHHUX 
BMHTOBbix 3y6beB 2 CTBTopa 1, BHyTpeHHwe 

BMHTOBbte 3y6bH 2 CTSTOpa 1 BbinOHHeHbl M3 

ynpyroanacTMMHoro MaxepMana, HanpHMep m3 
pesMHbi. npney/iKaHnaoBaHHofi k BHyipeHHeM 
noBepxHocTM craTopa 2. Ocb Oi- Oi CTSTopa 1 
CMeineHa OTHOCMTenbHO ecu O2- O2 poTOpa 3 
Ha BenuMMHy sKcueHTpucnTeTa E, pasHyio 
nojiOBMHe paAMajibHOM BbicoTbi h 3y6beB 2 m 4, 
Pa6oHafl LteHTpoMAa (HasajibHafi oKpy^HocTb)^ 
craTopa 1 paA^ycoM a = EZi KacaeTcn pa6oMeM 
^eHTpoMAbl (HaHajibHoK oKpy)KHOCTM) poTopa 3 
paAi^ycoM b = EZ2 B nonioce 3ai4enneHMn P 

(45Mr. 2). Xoflbl BMHTOBblX HMHUM M T2 3y6beB 

2: M 4 cooTBeTCTBeHHp ,cTaTopa 1 m poTopa . 3^ 
nponopL^MOHanbHbi mx Mucnaw 3y6beB Zi Vi * 

^ ^ 2 (ct)Mr 1). 

ripcxjsiinb 3y6beB 2 craropa 1 B Topi^eBOM 
ceneHMM (4)Mr. 2, 3) BbinojiHOH KaK omdaiou^an 
MCXOflHoro KOHTypa LtmcnonAanbHot^ pewKH 5 
craTopa 1, oMepMeHHot^ aKBHflMcraHTOM 
yKopoHOHHOM qHKHoiiflbi 6; npocJjMnb 
i^MKHoviflanbHOM pef^KM 5 craropa 1 onticbiBaercn 

Bbipa)KeHV1f1MM 

Xpi= rv|/-Esin\|/+Rcicosap, 
Ypi= -r+Ecosxj/+Rcislnap. 
ap= arctg((r-Ecos\|/)/Esiny), 
PAe Xpi. Ypi - KOopAMHarbi npoct)Mn5» pefiKM 

cTaropa; 

r - paAnyc KarfliMePicfl oKpy>KHOCTM; 

E - paAnyc o6pa3yK)Li^eM oKpy>KHOCTM, 
pasHbiM eenuMMHe aKci^eHTpucnTeTa; 

Rci - paflMyc sKBUflMCTaHTbi pePiKM crajopa; 

\|/ - reKyu^HM yrnoBoPi napawerp L4i4KnowAbi; 

ap - npoct)MJibHbiM yroji pewKM. 

npoc|DMnb 3y6beB 2 craropa 1 o6pa3yercn 
npM KaneHMM MHcrpyweHrajibHof^ npfiMoR 7 
McxoAHoro KOHrypa MHioioMAanbHoti pet^KM 5 
craropa 1 no MHcrpyweHTanbHOM oKpy>KHOcrM 8 
craropa 1, paAnyc Koropow pasen = rZ-i, co 
CMeu^eHneM ncxoAHoro Konrypa qMKnoMAanbHOM 
peMKM 5 Ha BenMHMHy Ahf An« BbinonHenufi 
Anawerpa Dk craropa 1 no BnaAMHaivi 3y6beB 2 

paBHbIM 

Dk= 2(r(Zi-1)+E+Rci+Ahi). 

TopueBbii^ npocjsnnb 3y6beB craropa 
oni/icbisaercfl Bbipa^KeHMqMui: 

Xi = (Xpi+rwi +Ahi )cos<Di -(Ypi +rwi <I>i)sin(Di , 

Yi= (Xpi+rwi+Ahi)sin(D^-(Ypi+rwi<I>-i)cos(Di, 

.<I>1- (Ypi-(Xpi+Ahi)ctgap)/rwi. 

TAO <Di - yron noBopora craropa 1 npM 
KOHraKre c roMKoK MCXOAHoro Konrypa 
i^MJcnoMAanbHof^ peJiKM 5. mvieioineM reicyuAMii 
yrnoBOM napaMerp v|/. 

npo(t>nnb 3y6beB 4 poropa 3 b topMeBOM 
ceMeHMM (cjDnr. 2, 4) Bbinonnen KaK om6aKDLi4a5i 
Apyroro ncxoflHoro Konrypa i4MKnoMAanbHoii 
peMKM 9 poTopa 3, oHepneHHOM aKBHAHcranroM 
yKopOMeHHOM i4HKnoMAb! 6; npoctjui/ib 
i4MKnoMAaribHOM pei^m 9 poropa onMCbiBaercn 
BbipaKeHMflMn: 

Xp2= r\i/-Esinvtr<-Rc2COSap, 

Yp2= -r+Ecos\|/+Rc2sinap, 

ap= arctg((r-Ecos\|/)/Esin\|/), 

TAe Xp2, Yp2 - KoopAHHarbi npocfDMnji peMKM 
poropa; 

r - paAnyc KarflinePicfl oKpy)KH0CTn; 
E - paAnyc oSpasyKDU^efi oKpyKHOcru, 
paBHbiM BenuMMHe 3KCi4eHTpMciiTeTa; 

Rc2 - paAMyc aKBMAMcraHrbi pewKn poropa; 
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v|/ - reKyiAMM ymoBOM napaivierp i^wKnonAw; 

ap - npocj5nnbHbiM yron peCiKM. 

OTnuMnrejibHovi oco6eHHOcrbio peMKM 9 
poropa 3 or pew km 5 craropa 1 flanwercn 
BennHUHa paA^yca aKBHAMcranrbi Rc2, KoropbiM 
BbinonneH 6onbLUMM, mbm paAnyc aKBHAncTanrbi 
pew KM craropa Rci. 

OnrwManbHbiM RBnaercsi BbinonneHMe 
coorHOiueHMfi R C2 - Rci ~ (0.1 ' 0,5)E. 
□poctJMnb 3y6beB 4 poropa 3 o6pa3yerc5i npM 
KaMOHMM MHcrpyweHranbHOM npmAo^ 10 
MCxoAHoro KOHrypa i^MKnoMAaiibHoR pewKM 9 
poropa 3 no MHCTpyMenra/ibHoJ^ oKpy>KHOcrM 11 
poropa 3, paAnyc KOTopoM pasen = rZ2, co 
cMGLyeHMeM mcxoahofo KOHTypa-i^MKnoMAanbHOM.-. 
peMKM 9 Ha BenMMMHy Ah2 AJ^^ BbinonneHMn 
AMaMerpa Dp poTopa 3 no BbicrynaM 3y6beB 4 

paBHbIM 

Dp= 2(r(Z2-1)+E+Rc2+Ah2). 

Topi^eBoC^ npoc}>Mnb 3y6beB poropa 
onMCbiBaercj? Bbipa^KennflMM 

X2= (Xp2+rw2-*'Ah2)cos(D2-(Yp2+rw2<I>2)sirKD2. 

Y2= (Xp2+rw2+Ah2)sin(D2-(Yp2+rw202)cos(D2, 
<I>2= (Yp2-(Xp2+Ah2)ctgap)/rw2. 

TAe <D2 - yron noBopora poropa 3 npM 
KOHraKre c tohkom MCXOAHoro Konrypa 
i^MKHOMAanbHOM peMKM 9, MMewLqeM leKyunMM 
yrnoBOM napaMerp 

BbinonneHMe npocj^Mnew 3y6beB 2 ciaropa 1 
M 3y6beB 4 poropa 3 ot pasHbix MCXOAHbix 
KOHrypoB L^MKnoMAanbHbix peeK 5 m 9, 
OTnMMaKDu^MXCfl BenMMMHOM paAMycoB 
SKBMAMcraHrbi Rci n Rc2. noasonfieT BbinonHMTb 
Bbioryn 3y6a 4 poropa 3 6onee nonHbiM, neivi 
npocjjunb BnaAMHbi 3y6a 2 craropa 1, 3a oner 
Hero o6ecneHMBaerc« Harnr AeoK "° 6oKOBbiM 
cropoHaM npoct)MneM (<t)Mr, 5), a ne b 
AMaMerpanbHOM MSMepeHMM. FlpM aroM 
M3MeHeHMe Me)KOceBoro paccroflHMfl M6xaHM3Ma 
yMeHbiuaercfl, ynyMiuaercfl ynnorneHMe era 
pa6oMMX Kawep, a HaM6ojibtJUMM narsr 
peanMsyercfl b 30He nonioca 3aL4enneHMn P, rAe 
CKopocTM cKonb>KeHMn 3y6baeB 4 poropa 3 m 
3y6beB 2 craTopa 1 MMHMiOianbHbi. TaKOM >Ke 
peaynbtar AocTMraerc« b BapManre reporopHoro 

MexaHM3Ma BMHTOBOM 3a60MHOM rMAPOMaiUMHbl 

(cjDMr. 1, 2), nonepeMHoe ceMeHMe poiopa 
KOTOporo npeACTaBneHo Ha cfjMr. 6. Bapwanr 
npeAycMarpMBaei BbinonneHMe npocjDMnfi 3y6beB 
2 craiopa 1 or mcxoahopo Konrypa 
qMKnoMAanbHov^ pew km 5 (4)Mr. 3), onMCbiaaeMOM 

Bblpa>KeHMnMM 

Xpi= r\j/-Esln\|/+RciCOSap, 
Ypi= -r+Ecosv|/+RciS!nap, 
dp= arctg((r-Ecos\|/)/Esinn/). 
TAe Xpi, Ypi - KOopAMHarbi npoc|3Mnyi pcmkm 
craropa; 

r - paAnyc KaiflLAeMCfl OKpy>KHOCTM; 

E - paAMyc o6pa3yK)LAeM oKpy>KHocTM, 
paBHbIM BenMHMHB sKCMeHTpMCMTera; 

Rci - paAMyc aKBMAMcraHrbi pewKM craropa; 
TeKyu4MM yrnoBOM napawierp MMKnoMAbi; 

<Xp - npo4)MnbHbiM yron peMKM, 

npM KaneHMM MHcrpyweHranbHOM npsMOM 7 
MCXOAHoro KOHTypa qMKnoMAaribHOM pet^KM 5 
craropa 1 no MHcrpyMenranbHOM oKpy>KHOcrM 8 
craropa 1, paAnyc KoropoM paeen rwi = rZi, co 
CMeiAeHMeM mcxoahopo Konrypa qMKnoMAaribHOM 
pef^KM "5 Ha BenMHMHy Ahi p,n^ BbinonneHMfl 
AMaMerpa craropa 1 no BnaAMnaw 3y6beB 2 
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paBHbtM 

Dk= 2(r(Zi-1)+E+Rci+Ahi). 

npo4)Mnb 3y6beB 4 poTopa 3 (cjjur. 6) 
OMepneH conpn)KeHHbiMM Ayrawn OKpy>KHocTej^. 
BbiCTyn 3y6a 4 poTopa 3 onepMeH pyrovi paflnyca 
Rb, BeJiMMMHa KOToporo 6onbiue paflnyca 
aicBMfliicTaHTbi peC^Kw ciaTopa Rci, a ueHjp 

^ B flym Rb HaxoAHTcn Ha paccTonHViM (D p/2 
- Rb) ot ocm O2 poTopa 3. BnaflMHa 3y6a 4 
poTopa 3 OHepHGHa Ayroi^ pa^viyca 

2 

D /'4-D R *S> /Z-2E-2<D /2-R ><D /2-2E) cobMXZ^ 
_ P p B p P B P 

v" 2CCR -D /Z^ZEJ-^C© /Z-R >cosTI/'Z.> 

Bp p B Z 

qeHTp KOTOpOM.Ov-HaXOflMTCfl Ha paCCTOflHUM 

((Dp/2 - 2E) - Rb) ot ocm O2 pojopa 3 n ne>KMT 
Ha paAMyce, nosepHyroM OTHOcnTe/ibHO ocm 
BbicTyna 3y6a na yron .180°/Z2. 

OnTHMa/ibHbiM Hsn^ieTcn sbinonHeHMe 
cooTHomeHMJi Rb - Rci = (0.1 - 0,5) E. 

fepOTOpHblM MeXaHMSM BMHTOBOM SaBoMHOM 

riiflpoMaujMHbi pa6oTaeT cneflyHDU^nM o6pa30M. 

ripn McnonbsoeaHMn repoTopHoro iwexaHnsMa 
B BMHTOBOM 3a6oMH0M flBMraiene npoMbiBOMHan 
>KMAKocTb noAaercR b BepxHtora MacTb 
repoTopHoro MexannsMa no KonoHHe 6ypMnbHbix 
Tpy6 (na ^v\r. ne noKaaanbi). floA AewcTBueM 
HeypaBHOBeiueHHoro AaBnenun npoMbiBOHHOM 
>KMAKocTM poTop 3 coBepLuaeT nnaHeTapHoe 
ABH>KeHMe BHyTpn CTaTopa 1, o6KaTbiBancb 

CBOMMH Hapy>KHblMH BMHTOBblMM 3y6bflMM 4 RO 
BHyTpeNHklM BMHTOBbIM 3y6bnM 2 CTaTOpa 1 

(cjDnr. 1, 2), ripM 3TOM. ocb O2 poTopa 3 
coBepujaeT Bpau^enne oTHocMTenbho ocm 

^ ^ cTaTopa 1 no oKpy>KHocTM paAnyca E npoTMB 
MacoBOM CTpejiKu, a caM poTop 3 
noBopaHMBaeTCfl oTHOcmenbHo cbosm ocm 

^2 no MacoBOM CTpejiKe. KuneMaTHHecKn 

AB11>KeHlie pOTOpa 3 OTHOCMTejIbHO cTdTopa 1 
MO>KHO npeACTaBMTb KaHeHMGM 6e3 cKonb>KeHMn 
L^eHTpoMAbi poTopa 3 paAMycoM b = EZ2 no 
qeHTpoMAe CTaiopa 1 paAnycoM a = EZi c 
MmoBeHHbiM qeHTpoM. BpaiqeHkin poTopa 3, 
HaxoAflU^MMCfl B TOMKe KacaHMfl qeHTpoMA 
(noriKDce saqennennfl) P. B 30He nonioca 
3ai4enjieHM5^ P noKannsoBaHbi KOHiaKTHbie jimhum 
(nnoLi^aAKM), pasAenjiwinne nonocTH BbicoKoro m 
HM3Koro AaBJieHHH, no3TOMy 60KOBOM HaTflr, 
coaAasaeMbiM b repoTopnoM MexaHki3Me 
comacHO HacTOflu^eMy M3o6peTeHHK), 
o6ecneMMBaeT HaAe>KHoe ynnoTHeHne nonocieM 
BbicoKoro AaBneHMfl, mto cnoco6cTByeT 
CHn>KeHMro yTeneK >kmakoctm h noBbimeHHK) 
SHepreTMHecKMX xapataepMCTHK 3a6of!Horo 
ABiiraTejifl (Kflfl, MOU^HOCTb), mto noATBep>KAeHO 
creHAOBbiMM McnbiTaHMflMH. B pe3yjibTaTe Toro, 
MTO yweHbLJuaeTCfl MSMeHeHMe sKcqenTpucnTeTa 
poTopa 3, o6ycnoBneHHoe AnaMeTpanbHbiM 
HaTHroM, o6ecneMHBaeTcn yMeHbLueHne 
KOHTaKTHbix HarpysoK B 30He MaKCMManbHbix 
CKOpocTeM cKonb>KeHMfl 3y6beB 4 pOTopa 3 no 
3y6bflM 2 CTaTopa 1 n cooTBeTCTByfou^ee 
noBbiiueHMe Ao/iroseHHOCTM m mshococtomkoctm 
repoTopHoro MexaHM3Ma. RjiaHeTapHoe 
Bpau^eHiie poTopa 3 nepeAaercn Ha Ban 
onopHoro ysjia vi cB^isaHHbiM c hmm 
nopoAopaspyujaioLi^iiM nHCTpyMeHT (na 4)Mr. He 
noKasaHbi). 

ripM McnonbsoBaHMM repoTopHoro MexaHM3Ma 

B BMHTOBblX HaCOCaX pOTOp 3 npHBOA^TCn BO 

Bpau^BHue M, o6KaTbiBaflCb no sySb^M 2 cTaTopa 
1, npeo6pa3yeT * MexaHUHecKyio anepniio 
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Bpau^eHMR B ruApaBJiimecKyK) 3HeprviK3 noroKa 
>kmakoctm. KMHeiviaTMKa ABvwKeHun poTopa 3 
BMHTOBoro Hacoca Vi npeiiMyu^ecTBa, 
nonyMaeMbie npvi McnonbsoBaHMM 

npeAJio>KeHHoro reporopHoro MexanMSivia, 
aHanornMHbi onucaHHbiM Bbiiue f}j\f\ bmhtobofo 
flBuraTenfl. . 

OopMyjia M3o6peTeHMfi: 

1. fepoTopHbiM MexaHM3M buhtobom 
3a6oMH0M ruApOMaiiJMHbi, coAep>Kaii^MM cTaTop c 

BHyTpeHHMMM BMHTOBblMM 3y6bnMM, 

BbinonheHMbiMM M3 ynpyrosnacTMHHoro 
MBTepMana, HanpMwep m3 pe3MHbi, poTop c 

Hapy>KHbIMM BMHTOBblMM 3y6bflMM, HMCHO 

KOTopbix Ha eAMHML^y MeHbLue HMcna 3y6beB 
' cfaropa, npMM^M xdAw BMHTOBbix nwHMM'^ctan'dpa' 
M poTopa nponopMMOHa/ibHbi mx MMCJ^aM 3y6beB, 
ocb .poTopa cMemena OTHOCMTexibHO ocm craTopa 
Ha BeriMHMHy aKcqeHTpMCMTeja, pasHyio 
nojioBMHe paAHanbHOM BbicoTbi 3y6beB, npocfsMnb 
3y6beB CTaTopa b TopL^esoM ceneHMM BbinonneH 
KaK om6aioii4an mcxoahofo KOHjypa 

L^MKHOMAanbHOM peMKM, OHepMeHHOK 

SKBMAMCraHTOM . yKOpONGHHOM L^MKHOMAbl C 
paAMyCOM 3KBMAMCTaHTbl Rci. OTHMHaiOU^MMCfl 

TBM, MTO npocJJMnb 3y6beB poTopa b TopqeBOM 
ceMBHMM BbinoJiHeH KaK orM6aK)LMa5i Apyroro 
McxoAHoro KOHTypa i4MKnoMAajibHOM peMKM, 

OMepMeHHOM SKBMAMCTaHTOM yKOpOMeHHOM 
qMKJlOMAbl, OnMCaWHOM Bblpa>KeHMflMM 

Xp2 = rvj/-Esin\j/+Rc2Coscxp, 
Yp2 = -r+Ecosv|/+Rc2Sinap. 
ap = arctg((r-Ecos\|/)/Esin\i/), 
TA© Xp2, Yp2 - KoopAMHaTbi npocfjMnfl pSMKM 
poTopa; 

r - paflMyc KaraiMeMCfl oKpy>KHOCTM; 

E - paAMyc o6pa3yK)LneM oKpy>KH0CTM, 

paBHblM BeXIMMMHe dKCL^eHTpMCMTeTa; 

Rc2 - paflnyc 3KBMAMCTaHTbi peMKM poTopa; 

v|/ - reKyiMMM yrnoBOM napaMeTp L4MKJioMAbi; 

ap - npo4)MJibHbi« yron peRKM. 
a paAnyc sKBMAHcTaHTbi Rc2 Psmkm poTopa 
BbinojiHeH 6onbLue paAHyca sKBMAMCTaHTbi 

^ ci peMKM CTajopa. ' 

2. fepoTopHbiR MexaHM3M no n.1, 

OTflMMaiOlUMClCfl TBM, MTO paA^yC SKBMAMCTaHTbl 
peMKM pOTOpa Rc2 M paAHyC aKBMAMCTaHTbl 
peMKM CTaTOpa Rci CBfl3aHbl COOTHOlUeHMeM 

Rc2 = Rci +(0,1 -0,5)E. 

3. fepOTOpHblM MBXaHMSM BMHTOBOM 
3a60MH0M rMApOMaLUMHbl, COAep>KaLHMM CTaTop c 
BHyTpeHHMMM BMHTOBblMM 3y6b5?MM, 

BbinonHeHHbiMM m3 ynpyrosnacTMMHoro 
MaTepMana, nanpMMep M3 pe3MHb!, poTop c 

Hapy>KHbIMM BMHTOBblMM 3y6b5?MM, MMCnO 

KOTOpbix Ha eAMHMqy MeHbiue MMcna 3y6beB 

CTBTOpa, npMMBM XOAbI BMHTOBblX HMHMM CTaTOpa 

M poTopa nponopqMOHanbHbi mx MMcnaM 3y6beB, 
ocb poTopa cMeineHa oTHOcMTeribHO ocm cTaropa 

Ha BBJlMMMHy SKCqeHTpMCMTeTa, paBHyK) 

nonoBMHG paA^^aJ^bHOM sbicoTbi 3y6beB, npocfDM/ib 
3y6beB cjaTopa b Topi^eaoM ceMeHMM BbinonneH 
KaK oni6a>ou4a5i mcxoahofo KOHTypa 

l^MKnOMAanbHOfl peMKM, OMepMBHHOM 

3KBMAMCTaHTOM yKOpOMeHHOM MMKHOMAbl C 
paA^yCOM 3KBMAMCTaHTbl Rci • OTflMMaiOlUMMCfl 

TBM, MTO npo<t)Mnb 3y6beB poTopa b xopuieBOM 
ceMeHMM oMepMBH .conp$i>KeHHbiMM AyraMM 
OKpyjKHOCTBM, RpMMBM npocjDMHb BbicTyna 3y6a 
poTopa oMepMSH AyroM paA^yca Rb, npocf^Mnb 
BnaAMHbi 3y6a poTopa oMepMGH AyroM paAnyca: 
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TAe Dp - Hapy}KHbif) AutaMerp poTopa no 
BbicrynaM 3y6beB; 

Z2 - MMcno 3y6beB poTopa; 

E - 3KCl4eHTpi1CMTeT, . . 

a paflwyc Rb Ayrw sbicxyna 3y6a poTopa 



BbinonHeH 6onbiue paAwyca sKBMflncTaHTbi 

R ci pef^KM cTaTopa. 

4. TepoTopHbiM MexaHnaM no n.3, 
OTnMMaK>U4MMCfl TSM. MTO paflnyc R B Ay™ 
Bbtciyna 3y6a poTopa m paflnyc aKBHAHcTaHTbi 
pew KM Rci craTopa CBflsaHbi cooTHoujeHneM 

Rb = Rci + (0,1 - 0.5)E. 
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